Three reagents for detecting indole, Kovac, Ehrlich, and p-dimethylaminocinnamaldehyde (DMCA), were evaluated with commercial microtest systems for characterizing and identifying anaerobic bacteria. The DMCA reagent, the most sensitive of the three reagents, gave a positive reaction with 445 of 449 strains of various indole-producing anaerobic bacteria. There was 99.6% agreement between the results obtained with the DMCA in the microtest systems and results using the conventional tube test to detect indole by using xylene extraction and Ehrlich reagent. Ehrlich reagent detected indole in 163 of 176 (92.6%) indolepositive strains when the inoculum was overlaid with mineral oil before incubation. Kovac reagent was the least sensitive of the reagents tested. When the inoculum was overlaid with mineral oil, Kovac reagent detected only 80 of 108 (74.0%) of indole-positive strains. In addition to being the most sensitive reagent for detection indole, DMCA also allowed detection of indole derivatives (skatole, 3-indolepropionic acid, and 3-indolebutyric acid) produced by some clostridia.
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The ability of certain bacteria to form indole from the amino acid tryptophan is an important phenotypic characteristic. Demonstration of indole production is a useful test for characterizing, and is sometimes required for accurately identifying, some species of the genera Bacteroides, Fusobacterium, Clostridium, Propionibacterium, and Peptococcus. Included in each of these genera are some species that produce indole and others with very similar phenotypic characteristics that do not produce indole.
Recently, several commercial microtest systems have been marketed for characterizing and identifying anaerobic bacteria (3, (9) (10) (11) (12) Preparation of bacterial celi suspensions. Each culture was processed as described by Stargel et al. (11) with minor modifications. After growth was noted on the anaerobe blood agar plates, the plates were removed from the anaerobic glove box, and colonies were examined for purity with a dissecting microscope. The bacterial growth on blood agar was harvested with a sterile polyester fiber swab and was transferred to a tube containing 15 ml of LombardDowell (LD) broth (4). The turbidity was adjusted to that of a McFarland no. 5 nephelometer standard.
Reagents. Kovac and Ehrlich reagents for indole testing were prepared as outlined by MacFaddin (7) . The DMCA reagent was prepared as described by Sutter and Carter (13 derivatives added to LD broth is shown in Table  1 . The DMCA reagent was 100 times more sensitive than Kovac reagent and 10 times more sensitive than Ehrlich reagent in detecting indole. The color formed with the solutions spotted on the DMCA-saturated filter paper ranged from dark blue with high concentrations of indole to blue-green with intermediate concentrations and light blue or blue-gray with the lowest concentration of indole detected. All three reagents produced a color change with some of the indole-derivative compounds (3-indolemethyl, 3-indolepropionic acid, and 3-indolebutyric acid). The color (bluish red) produced in the xylene extracts of higher concentrations of indole derivatives with Kovac and Ehrlich reagents was distinctly different from the bright red produced with indole. However, a light red or pink color was produced with low concentrations of the three indole derivatives when both Kovac and Ehrlich reagents were added. This color was very similar to that formed with these reagents when the medium contained low concentrations of indole. The color of DMCA-saturated filter paper with indole derivatives varied from magenta with higher concentrations (100 ,umolIml) to violet with the lowest concentration detected (0.1 $Lmol/ml). No color change occurred when uninoculated LD broth was tested with Kovac, Ehrlich, or DMCA reagent.
Detection of indole in microtest systems with a spot test procedure. Table 2 shows the results from testing 516 strains of anaerobes for indole with the spot test by using growth in the esculin well of the API Lactobacillus 50 system. The overall agreement between results from the spot test with DMCA reagent and results from the tube test with xylene extraction and Ehrlich reagent was 99.5%.
In a study of indole production by 68 strains of Propionibacterium acnes isolated from the conjunctival sacs of healthy eyes (8) , the positive spot test results agreed 100% (67 positive, 1 negative) with the tube test results for indole, whereas results when Ehrlich reagent was added to the API Anaerobe 20 microtest system agreed A total of 348 strains of anaerobes were tested for production of indole in the Minitek microtest system with the three different reagents (Table  4) . Kovac reagent was the least sensitive of the three reagents in detecting indole, and significant differences were noted between the wells that were overlaid with mineral oil and those that were not. Eighty (74%) of the 108 indolepositive strains were positive when the cell suspension was overlaid with mineral oil and tested with Kovac reagent; however, only 57 (53%) of the 108 strains were positive for indole with Kovac reagent when the cell suspension was not overlaid. One hundred and two (94%) of 100  100  100  96  100  100  100  100  100  100  100  100  100  100  100   100  100  100  100  100  100  100  100  100  100  100  100  100  100  100  100 VOL. 18, 1983 on September 26, 2017 by guest http://jcm.asm.org/ (5, 6) , with some exceptions. We also found that the DMCA reagent was the most sensitive, followed by the Ehrlich and then by the Kovac reagents. Our results with Kovac reagent differed from the results of Lowrance et al. (6) , who reported they were able to detect 0.1 ,ug of indole per ml with the reagent.
We consider the ability of the DMCA reagent to produce a color with indole derivative compounds a distinct advantage. Detection of compounds such as 3-indolemethyl (skatole), 3-indolepropionic acid, and 3-indolebutyric acid is useful in identifying certain Clostridium species (1) .
All of the Clostridium sporogenes strains examined produced a deep violet color with the DMCA reagent, which indicated production of one or more indole derivatives. We have also noted this same color with type A, proteolytic type B, proteolytic type F, and type G Clostridium botulinum strains (1; M. Dezfulian, G. L. Lombard, and V. R. Dowell, Jr., unpublished data).
Because of the sensitivity of the DMCA reagent in detecting low levels of indole and because of its ability to detect certain indole intermediate compounds, use of the reagent with commercial microtest systems could significantly improve the usefulness of the systems in identifying anaerobic bacteria.
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